






Between 1998 and 2017, earthquakes accounted for over 750,000 fatalities worldwide and affected over 125 million individuals, leading to injuries, displacement, 
homelessness, and emergency evacuations.

Source: timemagazine.com

Source: nltoday.news

Source: cnn.com



If a city can be resilient to the natural disasters occurring, then it can prosper both socially, economically with 
regards to the environmental impacts. 



How can the integration of automation technologies in engineering processes, coupled with 
finite element analysis, facilitate the development of cost-effective and sustainable brackets 
to fortify the building’s suspended facade against seismic activities?



How can the structural analysis of a façade become 

less challenging for architects, civil engineers, 

façade advisors?

How brackets withstand extreme conditions such as 

earthquakes? How can the efficiency of researching new 

materials for a façade system in extreme 

conditions be improved?

How can a computational tool calculate the forces a 
suspended façade has to withstand from earthquakes 
and wind pressure?

Can we use structural glass as a bracket system and 
withstand seismic and wind forces?





Interior of an office building designed by the computational tool
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Source:Seismic and Energy Performance Evaluation of Large-Scale Curtain Walls Subjected to 
Displacement Control Fasteners. Heonseok LeeMyunghwan Oh
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Source:https://glulamte.co.uk/
Source: industrialmetalservice.com Source: keraglass.info

Timber Aluminum Structural Glass 

Rubber Materials Polyurethane

Source:https://moritequsa.com/ Source:https://www.gbfoamdirect.co.uk/





Source: https://www.archdaily.com/



www.apple.com.cn/retail/kunming/www.stairs-siller.com

www.archello.com/product/load-bearing-glass-beam www.architecturaldigest.com



•

https://www.researchgate.net/journal/Geologie-en-Mijnbouw-1573-9708?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0


Classification of the Netherlands in wind areas (NEN, 2011)



25



26













32



33



34





36







39



40



41



42





44



45



46

▪

▪

 

▪

▪

▪



47

▪

▪

 



48



49



50



51



52



53



54



55



• During extreme wind loads and earthquakes, multi-directional movements must be considered.
• The anchorage system needs to be robust yet flexible to handle these movements without 

failure.
• Channels within the system withstand longitudinal forces, while brackets resist perpendicular 

forces.



• Computational tools are essential for calculating forces on façades, attributed to earthquakes 
and wind pressure in complex modern architectural designs.

• Python and Grasshopper are tools that combine 3D façade generation with automated 
calculations, outputting seismic forces per façade fragment.



• Advancements in high-level and visual programming tools like Python and Grasshopper can 
streamlined the structural analysis of building façades.

• These tools facilitate the extraction and manipulation of data, enabling efficient calculations 
that combine the dimensions and placement of a façade fragment.

• Visual programming allows architects to optimize façade designs for both structural efficiency 
and aesthetic outcomes, enhancing collaboration among professionals.

• Leveraging advanced software makes structural analysis less challenging, resulting in designs 
that are both aesthetically pleasing, structurally sound and sustainable.



• Structural glass in bracket systems presents challenges due to its brittle nature and lack of ductility, 
making failure difficult to predict and manage.

• Proper design considerations much like incorporating in-between elastomer materials, can help 
withstand torsional movements during earthquakes and can help structural glass withstand seismic 
forces.

• Comprehensive load analysis and rigorous safety measures can make structural glass a viable option 
for bracket systems in seismic and wind-prone areas.

• The internalized carbon of this bracket system needs to be addressed. 
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• Utilizing advanced computational tools, such as high-level programming languages and visual 
programming tools, can streamline the analysis of new façade materials for extreme conditions.

• Implementing advanced simulation and modelling techniques can predict the behaviour of new 
materials under extreme conditions, optimizing designs before physical testing.

• Encouraging collaboration and data sharing among architects, engineers, material scientists, 
and industry experts can accelerate the development of innovative solutions.

• Integrating automated testing and prototyping can reduce time and human error, making the 
research process for new façade materials more efficient.
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